BIOCHEMICAL SOCIETY TRANSACTIONS strongly supports the hypothesis of a C, chain elongation during reduction, and the presence of i-C24 alcohol, when this is absent from the control. also strongly suggests that i-C,, acid is its precursor. n-Acids shorter than C,, appear not to be reduced. a-C,, alcohol is present in the control, but the increase in its area ratio after incubation with fatty acids is in accord with an augmentation of its endogenous precursor by added a-C,, acid.
No mechanism for this chain elongation is known at present. It has similarly been suggested, from comparison of acid and alcohol proportions, that a C, chain elongation mechanism may operate in human skin sebaceous glands (O'Neill & Gershbein, 1976) and possibly in human Meibomian glands (Tiffany, 1978) . but no detailed biochemical investigation has yet been made of either system. All the cofactors added were found to be essential, and NADPH rather than NADH is required for reduction. Lambremont, E. N. (1972 The lipid secretion of the mammalian Meibomian or tarsal glands spreads on the exposed surface of the pre-corneal tear film to form a layer that has been shown to retard evaporation (Iwata el al., 1969) . The Meibomian glands are embryologically related to sebaceous glands, and their secretion has more in common with skin sebum than with internal tissue lipids. It consists principally of wax esters and sterol esters, with smaller and variable amounts of triacylglycerols, free sterols, fatty acids and alcohols, and phospholipids (arising mainly from the holocrine mode of secretion). The range of fatty acids and alcohols may be very large; in the human these include n-saturated and unsaturated, iso-and anteiso-monomethylbranched saturated chains, with lengths from C,, to C3, (Nicolaides ef al., 198 I). The secretion in the cow is somewhat similar (Baron & Blough, 1976; Nicolaides ef al., 1981) . Both human and cow have cholesterol as the major sterol, with minor amounts (15% or less of total) of other sterols, determined at least in part by diet.
In the rabbit, the composition is much simpler (Tiffany, 1979; Tiffany & Marsden, 1982) , since nearly all fatty acid and alkyl chains are odd-carbon, anteiso-branched and saturated. Nearly 80% of all alcohols are sterols, almost entirely esterified, and the sterol fraction is made up of 43% dihydrolanosterol, 34% cholesterol and 23% cholestanol. This pattern seems to vary little with age, sex, breed or diet of the rabbits. Since this unu:ual pattern of sterols has been found only in the rabbit, further investigations include a survey of the principal fat-storage or lipid-secreting tissues of the rabbit, to see if comparable amounts of sterols other than cholesterol could be found. The tissues were minced, and lipids extracted with chloroform/methanol (2 : I, v/v) and hexane/diethyl ether ( 1 : I, v/v), and the extracts pooled. Lipids were hydrolysed by heating with IM-KOH in 95% ethanol at 9OoC overnight, and non-saponifiable material was extracted with hexane. Sterols and alcohols were acetylated and analysed by g.1.c. on a column of 3%) OV-l temperature-programmed from 18OoC to 35OOC at 8OC/min, and identified by using standards. In liver, brain, adipose tissue, skin surface lipid and Harder's-gland lipid, the only sterol detectable above trace amounts was cholesterol, whereas Meibomian-gland lipid had a (Cholesterol + cholestanol) peak 61%) of sterol peak area, and 39% dihydrolanosterol. Thus the Meibomian glands of the rabbit present a unique and isolated sterol-synthesizing system. Previous g.1.c. analyses (Tiffany & Marsden. 1982 ) have identified major peaks as esters of dihydrolanosterol with a-C , 5 , a-C,, and a-C,, acids, and the same acids were found in the principal wax esters. However. about 25% of fatty acids in the secretion are C,, or longer, and, since the range of fatty acids found in the isolated ester fraction is closely similar to that of the whole secretion, it is suggested that the cholesterol and cholestanol may be esterified with these longer fatty acids. No satisfactory separation of the three classes of sterol esters has yet been achieved by chromatographic means, so an attempt was made to hydrolyse the cholesterol esters selectively by using the sterol ester acylhydrolase (cholesterol esterase. EC 3.1. I . 13; Sigma Chemical Co.) from Pseudomonas Jluorescens, and to identify the fatty acids released. By following the technique of Hyun ef al. (1969) , approx. 5 mg of lipid was solubilized with 3 lpmol of sodium taurocholate and I8 mg of phosphatidylcholine and I mg of enzyme (approx. 5unitsimg) in a final volume of 6 mI of 0.154 M-phosphate buffer. pH 6.6. After incubation for 1 h at 37OC in a shaking water bath, the lipid was extracted with hexane. and free fatty acids were isolated and methylated by standard procedures. G.1.c. analysis was performed under the same conditions as given above.
Sterol ester acylhydrolase from Pseudotnonas fluorescens shows only slight reactivity towards dihydrolanosterol esters or wax esters. The fatty acids released were in two groups: (1) a-C,,, n-C,,, a-C,,, n-C,, and a-C,,; (2) a-C,,. i-CZ6, a-C,,, iX,, and a number of smaller unidentified peaks of longer chain length. The first group probably reflects some reactivity of the enzyme towards both the dihydrolanosterol esters and possibly phosphatidylcholine, and the second group may represent the fatty acids esterified with cholesterol and/or cholestanol. Since the reactivity of sterol esterase depends on the nature of the esterified fatty acid, no significance can be placed on the relative proportions of acids released.
The tentative conclusion from these experiments is that there is some difference in the manner of esterification of the various classes of sterol ester in the secretion. These may, through their effect on physical properties such as melting point or viscosity, have a profound influence on the physiological performance of the secretion in the eye. Apart from this, the Meibomian gland of the rabbit stands out as a unique lipid-synthesizing organ, in which many problems of lipid biosynthesis and control can be investigated.
